Calcium channel antagonist isradipine attenuates cocaine-induced motor activity in rats: correlation with brain monoamine levels.
Cocaine is a widely abused psychomotor stimulant which acts in the central nervous system (CNS) by blocking the reuptake site. It has been estimated that between 30-60 million people have abused cocaine in the United States. Unfortunately, an effective therapy for cocaine abuse is not available. The calcium channel antagonists (CCAs) are commonly used in the therapy of various cardiovascular diseases and are under investigation due to their potential in modulating calcium-dependent neurotransmitter release. The purpose of this study was to evaluate the acute effect of isradipine on cocaine-induced locomotor and stereotypic activity and correlate the changes in dopamine, serotonin and their metabolites--dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA), AND 5-hydroxyindoleacetic acid (5-HIAA)--levels in the rat brain. Animals were pretreated intraperitoneally (i.p.) with vehicle or CCAs. After 30 minutes they were administered cocaine (20 mg/kg, i.p.). During this period, motor and stereotypic activity was monitored. In a separate experiment, animals were dosed as described above and were sacrificed by decapitation after the 30-minute treatment period. The nucleus accumbens and caudate nucleus were dissected and analyzed for monoamines using a high-performance liquid chromatography-electrochemical detector (HPLC-ECD). Isradipine (5mg/kg, i.p.) inhibited cocaine-induced locomotor and stereotypic activity by 49% and 36%, respectively, as compared to controls. In the nucleus accumbens cocaine (20 mg/kg, i.p.) increased extracellular dopamine and serotonin levels in the nucleus accumbens by 8% while decreasing serotonin levels by 9%. Cocaine (20 mg/kg, i.p.) produced increased levels of both extracellular dopamine and serotonin (9% and 4%, respectively) in the caudate nucleus. Isradipine (5 mg/kg, i.p.) pretreatment decreased cocaine (20 mg/kg i.p.)-induced extracellular dopamine and serotonin levels in the caudate nucleus by 18% and 8%, respectively. These experiments suggest that a central mechanism may involved in attenuation of cocaine-induced motor behaviors by isradipine.